
• PWM Application

• Load Switch

• Power Management
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MAXIMUM RATINGS ( Ta=25℃ unless otherwise noted ) 

Parameter Symbol Limit Unit 
Drain-Source Voltage VDS 60 V 

Gate-Source Voltage VGS ±20 V 

Continuous Drain Current ID 
120

A 

Pulsed Drain Current IDM 360 A 

Single Pulsed Avalanche Energy EAS 280 mJ 

Power Dissipation PD 96 W 

Thermal Resistance Junction to Case RθJC ℃/W 

℃Operating Junction  and Storage Temperature Range -55 to 150TJ ,Tstg 

1.3

Applications

• Very Low On-resistance RDS(ON)

• Low Crss

• Fast switching

• 100% avalanche tested

• Improved dv/dt capability

Features

N-channel Enhancement Mode Power MOSFET

Value Unit
60 V
1.6 V
120 A
2.3 mW
3.1 mW

RDS(ON)_Typ(@VGS=10V
RDS(ON)_Typ(@VGS=4.5V

Parameters
VDSS

VGS(th)_Typ

ID(@VGS=10V)

Product Summary

ZK60G120G

Schematic Diagram 
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PDFN5x6-8L Marking 

Top View Bottom View

PackingPackage

DFN5x6

Device

ZK60G120G

Reel
(pcs)

5000

Tape Width

N/A

Reel Size

N/A

Marking

60G120 Reel

TC = 25°C
TC = 100°C 73
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Parameter Symbol Test Condition Min Typ Max Unit 

Off characteristics 

Drain-source breakdown voltage V(BR) DSS VGS = 0V, ID = 1mA             60 V 

Gate-body leakage current IGSS VDS = 0V, VGS =±20V ±100 nA 

On characteristics 

Gate-threshold voltage VGS(th) VDS =VGS, ID =250uA 2.1 V

VGS =4.5V, ID =20A 3.1 mΩ
RDS(on) 

Dynamic characteristics 

Input capacitance Ciss 

Output capacitance Coss 

Reverse transfer capacitance Crss 

VDS =30V,VGS =0V 

f =1MHz
pF 

Switching characteristics 

Total gate charge Qg 

Gate-source charge Qgs 

Gate-drain charge Qgd 

VGS=0 to 10V 

VDS=30V, ID=30A 
nC 

Turn-on delay time td(on) 

Turn-on rise time tr 

Turn-off delay time td(off) 

Turn-off fall time tf 

VDS=30V,ID=10A 

VGS=10V,RGEN=3.5Ω 
ns 

Drain-Source Diode Characteristics 

Drain-source diode forward voltage VSD VGS =0V, IS=1A 1.2 V 

Continuous drain-source diode forward current IS A 

MOSFET  ELECTRICAL CHARACTERISTICS
 T a=25℃  unless otherwise specified 

3.2

1.1

④

 ①

23 

39

9 

VGS =10V, ID =20A 2.3 mΩ
Static drain-source on-sate resistance 

2.4

19 

4240

770

16

64

16

14

Zero gate voltage drain current IDSS nA 

120

Notes: 
1.Repetitive Rating : Pulse width limited by maximum junction temperature
2.VDD =20V,L=0.5mH, Starting  TJ = 25°C
3.Pulse Test : Pulse width ≤ 300us, Duty cycle ≤ 2%
4.Essentially independent of operating temperature

Reverse recovery time trr ns 

Reverse recovery charge Qrr nC 

28 

136 
di/dt = 500A/μs, IS = 20A

VDS = 60V, VGS =0V 90

TC =25℃

1.6

Gate Poly Resistance f =1MHz Ω1.5Rg 
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VDS Drain-Source Voltage (V)
Figure 1. On-Region Characteristics

VGS Gate-Source Voltage (V)
Figure 2. Transfer Characteristics

VDS  Drain-to-Source Voltage (V)

Figure 5. Capacitance Characteristics

Qg Gate Charge (nC)

Figure 6. Gate Charge Characteristics
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Note：TJ=25℃

VGS=10V

VGS=4.5V

25℃

VGS= 0V

Coss

Ciss

   Crss

Note:  
VGS=0V,  
f=500Khz

C iss = C gs + C gd (C ds = shorted) 
C oss = C ds + C gd 
C rss = C gd

Note:  
VDS=30V,  
ID=30A
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Figure 3. On-Resistance Variation  vs
Drain Current and Gate Voltage

Figure 4. Body Diode Forward Voltage 
Variation vs Source Current 
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VDS Drain-Source Voltage (V)

Figure 9. Maximum Safe Operating Area Figure 10. Maximum  Continuous Drain 
Current vs  Temperature

Square Wave Pluse Duration(sec)

Figure 11. Transient Thermal Response Curve

TJ -Junction Temperature(℃)
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Note: TC=25℃,       
TJ=150℃,Single pulse
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Figure 7.   Vds Drain-Source Voltage 
vs Gate Voltage

     VGS Gate-Voltage (V) 
Figure 8. On-Resistance 

vs Gate Voltage
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In descending order
D=0.5，0.3，0.1，0.05，0.03，0.01，Single Pulse

Tj-TC=PDM*Zθjc(t)

Duty Factor: D=t1/t2

Typical Electrical & Thermal Characteristics 
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Test Circuit 
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Gate Charge Test Circuit  &  Waveform

Resistive Switching Test Circuit  &  Waveforms

Unclamped Inductive Switching Test Circuit  &  Waveforms

EAS = LL IAS
2--1--

2
--------------------

BVDSS -- VDD

BVDSS

Vin

Vout

10%

90%

td(on) tr

t on t off

td(off) tf

Charge

VGS

10V

Qg

Qgs Qgd

Vary tp to obtain
required peak ID

10V

VDDC

LL

VDS

ID

RG

t p

DUT

BVDSS

t p

VDD

IAS

VDS (t)

ID (t)

Time

VDD

( 0.5 rated VDS )

10V

Vout

Vin

RL

DUT

RG

3mA

VGS

Current Sampling (IG)
Resistor

Current Sampling (ID)
Resistor

DUT

VDS

300nF

50KΩ

200nF12V

Same Type
as DUT

 Current Regulator 

R1 R2



Test Circuit 
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Peak Diode Recovery dv/dt Test Circuit  &  Waveforms

DUT

VDS

+

--

L 

I S

Driver
VGS

RG Same Type 
as DUT

VGS   ddvv//ddtt  ccoonnttrroolllleedd  bbyy  밨RG
G

  IISS cD o nctornotlrloeldl ebdy  bDy uptyu lsFea cpteorri o밆d ?

VDD

10V
VGS

( Driver )

I S

( DUT )

VDS

( DUT )

VDD

Body Diode
Forward Voltage Drop

Vf

IFM , Body Diode Forward Current

IRM

 Body Diode Reverse Current

Body Diode Recovery dv/dt

di/dt

D =
Gate Pulse Period
Gate Pulse Width

--------------------------

••
••
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Package Mechanical Data(PDFN5x6-8L)
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